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February 27, 2015

Dr. Vincent Cogliang, Ph.D,

Director, RIS Division

Mational Center for Environmental Assessment
(ffice of Research and Development

U5, Environmental Protection Agency

1200 Pennsylvania Avenue, NNW,

Washington, D.C, 20460

Dear Dr, Coglisno:

On behalf of the ACC Formaldehyde Panel, L want to thank you again for taking time to share
your perspectives on the status of the EPA's IRIS assessment for formaldehyde, We would also
like to congratulate you on your recent appointment to Program Director for the IRIS program,
We look forward to providing support to EPA as the Agency works to integrate the
recommendations made by the NRC Committes in its 2011 report into the revised RIS
formaldehyde assessment.

We are writing to reiterate three key points discussed during the meeting:
1. EPA Should Sponsor or Attend an Epidemioclogy Roundtable

First, as we've discussed with you and Dr. Olden previously, there would be great benefit from a
meeting of experts for a roundiable discussion on methods for evaluating snd integrating
epidemiological evidence, using formaldehyde as a case study. As the NRC Committee noted in
its 2011 review of the RIS assessment, the epidemiclogical evidence on formaldehyde is
“inconsistent.” The NC industrial workers cohort study, for example, reports an association
between “peak” exposure and myeloid leukemia, but not with cumulative exposure, duration of
exposure, or even number of “peaks.” The analysis by the study authors also does not
differentiate between different types of leukemia with potentislly different sticlogies ~
especially acute myeloid leukemis [AML} vs. chronic myeloid leukemia {CML), as has been
recommended by the NRC {2011}, Indeed, a reanalysis of the data from this key study will soon
be published that bears on these issues.

In contrast to the results reported in the N cohort study, other updated cohort studies
provide no clear evidence of a relationship between formaldehyde and myeloid leukemia,

including the latest follow-up of the British chemical workers cohort that, “provide[s] no
support for an increased hazard of myelold leukemia, nasopharyngeal carcinomas, or other
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upper airway tumaors from formaldehyde exposure.”’ What, then, constitutes adequate
epidemiclogical evidence of carcinogenicity, and what methods should be used to combine
inconsistent and ambiguous results?

We strangly urge that the key epidemioclogy studies be carefully and objectively re-examined by
a diverse group of experts using consistent and transparent methods, The roundtable approach
that we have been discussing would aid this level of review, and we stand ready to help in any
way to facilitate such a meeting.

. Zhang's Work Should Be Reproduced

Second, after four years of working through FOIA requests and direct appeals, the Panel has
ohiained a commitment from the National Cancer Institute to enter into a Data Transfer
Agresment to obtain the underlying exposure data from the Zhang et al. {2010) study. With
these data, 8 more complete analysis of the Zhang study will be possible, induding
consideration of individual exposures and other characteristics that might influgnce the results
that have been reported to be dus to formaldehyde exposure. The unavailability of these data
has contributed to some of the questions and uncertainties surrounding the results of the
studly, with these same uncertainties evident again in 3 more recent pubiication.z Determining
whether the reported results are valid and the methodoelogical approaches appropriate seems
like necessary first steps before attempting to replicate the study on a different populstion.

There is a remarkable movement within the scientific community to enhance the
reproducibility and fransparency of studies® ina Commentary published in Noture in early
2034, the Director of the National Institutes of Health (NIH), Francis §. Colling, MLD,, PR.D,,
called for enhanced reproducibility and transparency for biomedical research funded through
NIH." Now, following this article, top scientific journals like Science, Noture snd Toxicological
Sciences are developing guidelines for research they publish to address growing concerns aver a
tack af;;mmpammy and reproducibility for all studies, including those related to chemical
safety,

Zhang et al, {2010} was described in the 2010 draft IRIS assessment of formaldehyde as
providing the “best evidence of bone marrow toxicity” to support the alleged link betwseen
formaldehyde and leukemia. However, there are well-documented criticisms of the study’s

*Coggon D, Mterd G, Hareis £C, and Palmer KT, Upper Alrway Cancer, Myelald Leukemia, and Other Cancersina
Cohort of British Chemical Workers Exposed to Formaldehyde, Am § Epideminl. 2008,1780111 13011341

21, Lan, ot gl (2014) Chromosome-Wide Ansuploidy Study [CWAS) of Cultured Gireulating Myslold Progenitor
Cells from Workers Occupationally Exposed to Formaldehyde, Carcinopenesis {20051 36 {1} 160-187.

* See hitpdAwwwawashingtonpost oom/ nationai/bealtheadiense/themewespientificrevolutionreproducibility-st.
sl A0S0 27 feds 07585451 10082704008 380 hl story iml

* See hitp/ Awww neture comfnews/solicenib-planste-enhance-reproduchilit: 119586,

* Ses 2, Wipdfwww nsiurecomfewsonmalunite forreproducbiline L18755;

Wit/ feewwationcemes.org/content/348/6 2 104878 full
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findings.® in part because of these criticisms, during EPA's April 2014 formaldehyde science
workshop, several scientists, including former EPA Assistant Administrator for Research &
Davelopment Dr. Bernard Goldstein, urged that the findings in the Zhang study be reproduced.
Given significant guestions associated with the Zhang study, we belisve that the Zhang study
should be re-analyzed and then, if warranted, a new study should be undertaken that sttempts
to reproduce Zhang using the best sclentific methods available,

These unaddressed criticisms of the study providing what has been characterized by EPA as the
“best evidence”, combined with the ambiguous epidemiclogical evidence, raise serious
guestions as to whether EPA should proceed with its analysis of the leukemia endpoint in the
revised draft IRIS formaldehyde assessment. It is imperative that these more basic sclentific
concerns be resolved, espedally given the lack of evidence of any health effects from exposures
at levels encountered in workplaces and in consumer products today.

1. EPA Should Hold a Dose Response Workshop

Third, we are concerned that Dr. Qlden’s commitment in his opening remarks at the leukemia
workshop on April 10, 2014 for a follow-up workshop is no longer being honored. As Dr. Olden
indicated, the formaldehyde data set is very extensive and complex and cannot be adequately
addressed in a single two-day workshop., We understood that the next workshop would likely
include discussions on dose-response. We believe a scientific workshop would sssist EPA In
responding to the NRC Committes oriticisms of the previous 2010 draft IRIS assessment. 1t
would also enhance EPA's efforts in evaluating and incorporating into any quantitative risk
assessment the new mechanistic data regarding formaldehyde and leukemia, as well as the
direction from the NRC Committes to apply alternative dose-response modeling by using Cox
regrassion or alternative nonlinear function forms to the epidemiclogical data. We believe s
dose-response workshop should address the following general topics:

1. The use of the BBDR model in the formuoldehyde ossessment. The NRC Commities
opined on this topic in its 2011 report, calling on EPA to use the BBDE modsls
published by Conolly et al, {2003, 2004) in the revised draft assessment and to
compare the results from this model to those of the approach used in the prior
draft, The NRC Committee noted many of the other adjustments to the BBDR model
that had been proposed by NCEA staff in the prior draft “may not be scientifically
defensible” and are not a basis for rejecting the model.

2. Dose response curves thot moy be used in an IRIS disk assessment. The 2011 NRC
Committee recommended that EPA consider providing “alternative caleulations that
factor in nonlinearity associated with the cytotoxicity-compensatory cell
profiferation mode of action and assess strengths and weaknesses of each

ses e, hito/ Anformahesithoare com/dnl/abs/ 10,108/ 1 0408444 201 3 B 8818,
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approach.” This recommendation stems from the Committee’s concern that
assessing risk of cancer associated with mutagenic mode of action posses “major
uncertainties.” There are questions regarding “linear models for low-doss
extrapolations for a chemical that is formed endogenously and is too reactive to be
measured in the body spart from portabobantry tissuss.”

3. The mecharistic results from studies reported by D, Swenberg ond co-workers’
demonstrating thot exogenous formuoldehyde does not reach bone marrow in
multiple species. These results have been further supported by recent studies with
additional assays by other investigators.® Dr. Swenberg and co-workers have also
conducted recant studies to increase the understanding of mechanisms and
biological pathways potentially underlying formaldehyde-induced health effects.®
This mechanistic data is critical for decisions relsted to the BBDR model used in the
RIS assessment and, i this model s not considered, the development of an
appropriate dose-response modeling approach.

Az EFA moves forward with dose-response issues, it is important to note that use of the BBDR
mnodel has been focused on dose-response assessment for nasopharyngesl cancers -~ not
feukemia, There remains a lack of data to support a mechanism for formaldehyde-induced
lymphohematopoletic malignancies. Recent animal studies conducied by the National
Toxicology Program in gensetically modified susceptible species,™ in addition to recent studies
conducted by Swenberg and co-workers, provide additional evidence supporting the lack of a

? con i, Ly, B, Colling, LB, Ry, M., Bermudes, £, & Swenbeg, L & (20101 Distobution of DNA sdducts coused
by inhaled formaldehyde s corsistent with induction of nassl cardnoma but not eukemis. Toxiodogios! Soleaces,
116(3), 441-51.

Lu K, Moeller B, Doyle-Erele b, MoDiorahd b, Swanberg L 2003, Moleoular dosbmstey of N2-hydromymathybdiG
DA addurts i rety exposed U formaldehvde, Chem, e Tosicol 2412}, 15881,

Moeller B, Lu K, Dovie-Bisele b, MoDonald §, Gigliotil A, Swenberg 1 2000 Determination of N2-Hydronymethyt-
G Addurty in the Masal Epithellum and Bone marrow of Norbuman Primates Poellowing 13002-Formaldehyde
inhalation Bposure. Chem, Bes. Todionl, 2401683184,

* Eelrissi 8, Taghizadeh K, Mosllyr, B, Eracko U, Dovie-Lisele M, Swenberg d and Dedon PO {2003), Dosimetry of
HE-Formylivsine adducts Following [1303H2] Formaldebyde Bxposures it Rats, Chem. Hes. Toxicsd
4211433,

¥ Ragar |, Musller B, Miller §, Kracke D, Dovie-Eisele M, Swenberg Fand Fry 80 {3013), Formaldebyde-Assouiatnd
Lhanges in mivrofNAs Tissue and Tempora! Specificibe in the Ret Nose, White Blood Cells, angd Bone Murrow,
Toxivologloo! stiences L3811 3846,

Rager §, Mosller B, Dovie-Fisele M, Kracko B, Swenberg Jand Pry R {30131 Formaldehyde and Eplgenetic
Alterationz: MicroRNA Changes in the Nasal Spithelium of Nonbuman Primates. Bnviron Health Perspect 21338~
384,

w Muorgan D, Divon D, Jokinen M, King D, Brice W, Travies 8, Merbert B, French fand Waslkes M. {2014}
Evatuation of 5 Potential Mechanism for Formaldehyde- Induced Leukemia in TIBEL29F - Trps3miBrd Mice.
Abstract 1110 be presented at the 2014 Soclety of Toxcology meeting in Phosnik, AZ, March 2014,

Borgan [, Dizon [, lokinen M, King D, Prige ¥, Travios G, Herbert 8, French § and Waalkes M. (3015 Bvaluation
of 3 Potentisl Mechandsem for Formaldshyde nduced teukemis in pS3-Haplolnsufficient Mize, Abstract 1857 to be
prosented st the 2015 Soclety of Toxicolopy mssting in San Disgn, U8, March 2015,
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mechanism by which formaldehyde may cause lymphohematopoietic malignances. These data
would be critical in not only understanding the approach for dose-response analysis, but also in
evaluating whether lymphohematopoietic malignancies should even be considered as an
endpoint for a dose-response assessment.

Thus, there are a host of difficult scientific questions related to dose-response issues. EPA
would benefit from a workshop in which a representative group of wellrespected scientists
offered their views of the svidence. Based on these concerns and recommendations, we
strongly urge EPA to hold this important second public meeting on dose response.

Wae very much appreciate your willingness to maintain an open dislogue with the Panel. We
will continug to keep EPA informed as to developments regarding new science supported by
the Panel,

iat‘kgan Morriil
Director
ACC Formaldehyde Panel

Lo Ken Olden, Director, National Center for Environmental Assessment
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